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(54) DISCHARGE PLASMA TREATMENT AND DISCHARGE PLASMA TREATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simply conduct desired treatment at the 
atmospheric pressure with a small amt. of a processing gas by supplying 
the processing gas to the part to be treated and projecting the 
discharge plasma produced in an inert gas toward the part to be treated. 

SOLUTION: An inert gas such as Ar and N2 is circulated through a solid 
dielectric vessel 4 provided with a discharge plasma projecting port 7 
from a gas inlet 6. A pulse voltage is impressed from a power source 1 
between one side electrode 2 furnished outside the vessel 4 and the 
other side electrode 3 coupled with the electrode 2 to produce plasma. 
Meanwhile, a processing gas is supplied to the part to be treated of a 
body 5 to be treated by a processing gas supplying machine 8, and the 
plasma is projected toward the part of the body 5 to be treated from the 
port 7 while intersecting the supply direction of the processing gas. 
Further, if necessary, the vessel 4 and the machine 8 are made movable 
through a movable jig 9 while keeping an almost constant relative 
position. The body 5 is preferably moved close to the part 7 with a 
moving device. 
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fro, ffi^^am^x^^L^s^ifSrm^xvto 

filrtSlU*t5:i:41»«4:T5«t77ZVMJ 

So 
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[iS#JS1 ] tiif&m&lZt&m-tiXZm&Lteffio^ ^ 

>sttsc<*4> $ * Tztscm y=p x -7 z m tmsmtoiz 

£ IS-CDSfig i: ** % & T fferoHSro FeUC HE £ EP JJDf 2> 
[SB#H3] ^*Xfb**ifc«£E*5PDQr*CfcCJ: 

[t§#fli5] -©gfWICSSSn, fro. 

t*t£j5c-rffe©?iffi. «as*'^«$stifrt.^i)Sf 
£ EPAn-r 5 c t iz «t o ssc m x * ss^ * tt 2, t, © 

T^O, fro, ^ifcj&HX^Xx'©^^!^, MS^ 

xttte»©«!g#*gg{fc^iRifr-3Ee-r * «£ 3 i;ei$ n 

T 5> C i: 4 i: f £> X5 X V ffiSSIg 0 

m^mizm^tLXBo. jiittmitiwi^jjiKM 

3#X#*g«i:fr\ «&-£©*B*Mifi&Stifcfre,f£» 
rTSEic fc $ *xr t » sit^n 5 ib«© 75 x ^i&mmw o 

[§g#J17] &*&31ttf£Bi3tSlc«J;oT, »&3H*fr 
$ /h£ J: -5 Iw 35c * tiT t n £ BJfcJR 5 IStS© X5 X 

[ii#n8] tt*%Twmo>mzepijQ$tizwE.tf/t 

Jl>Xft7*tltzt,(DT-$i>2>ZtZftmtTZ, H#JS5fr 
6- 7©^-rtifrlCE«©y^X-7flia!SB„ 

[000 1 ] 

■ftfiiRvtkny'px-vtB.mmwizMTZo 

[0002] 

[fiE*©}£fl5] fEBIWlttx ttAUBf^SBIlZx *£S 
if , 5 ^" £ Jg^ £ 0 TSi® i * ;u ^ - £ U 

fr5I6gi:«cO, 3=fc. VSltttt* 7t^#1±a?l^ffi*ifc» 
flE£*T3j£K£tt«Hgf*£®l;:j|5fiE-f * 3 £ * RlUgi: 
fc3 0 d©<fc-?fcS®fil3I©#>££: L7\ 2*177X7 



* f Uffl u s »*as<*^® ic 5 v 73 ;ug£ jfjfiE-r 5 75-^fr 

[0 0 0 3] y^XJ-vZ ^©H^©^®fiLS^S <h L 
Tli. 0. 01~100Torr ©ff^T-^O -Sfc^X 

7Xvs^±$-i±i,^3b^e.ti.TtN?. () zo-nmza 
mztti)7-ti&'£\zwn\s, m&teos. 1,1*73 xt 

1 ~1 0 0 T o r r ©eff-£©ffi3S£fT-7S&gfr3?>5 0 

[0004] cro.t-p&x^Xx'itts^^ij^sistjic 
fc/£<iSfi§<*;h.Ti.5fr\ <£ET©«tsfr^t^tLi. 

*U£&£>?\ X5XV«ig^aiiS5fli'5:t©i:&'9, $ 
-©^>*l-J:0^:®^Stg$:«is-rs^lc:li, * 

tod. X^XY&USSigli. MIZ^)ffi^fe©i:4'2> 0 £ 
fev "»7jctt©^UX5X^-y ^StS©*a31?:^-7«^|c 

[0005] nmw-i - 306 5 6 9^fiti;a:, mm 
^nm^m^rzmmmm^mt)^^ti-zi\i 0 zom 
mm&ttmt. ^ >j *i*ma>^ymisx tt-^tAx 

fr t>Sffiift«l©^D -Srmx^x s cti: 

[0006] c©»K^3t*»ii. *ftffi-e?-D-srtt 

cro^aizfeuxii, «teS#©^t^-v>jfJttfr$ij^j^ 
*ix fefflisftcDff^tDfitgsMsrsc^frEit-es. 
So ^si3-gro®BSftfrDjig-es>2»o 

[0 0 0 7] ^|g^5-2 7 5 1 9 3*fi«C(i v 

^i*fri3S<*^xfcm^fc. #7j"xt«!is*"xtfrf, 

^s^^-tts^Xv-iassafrH^stiroa. u 
fru zcommzB^xit, zn&titzi&mjsxizmwt 

fr#LNeit-C&<, to31IC^!0M^X5XVt,|5)^ffJ 

wfa©atfCHiJii*jEa-c»*3fci4-c*&i\ 0 

[0008] 

[HBflfr»*L«fcdi:ri»Si!S] *HB^li N iei;i 
^SETs '>S©4D.S73"X-CS(fM©ia31fraI#g-t:$ > 

0, fro, fgffifc&ftx^xvMg^g&tf&mx^x 

[0009] 

[is§$:^ri.fec*©^s] **fl8o*«r5X-7» 
m^mit. nkt&mtfHziuimiixzm&Ltetfib , ^>st4 
sift *-c$e± * * fcscm x^ x 4 s ttttasai ic ^ it 
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too 1 o] ±iatt«^x-7*=fgttft*4>-c«±* 

t^^lTlis WKBSSftSfcaTfli&Utfs - 

arista* aKttfflafflicisiit-cfflra^fc^ift-rsTS- 
[001 1 ] ±E«»3i«t« l «^^ftfl«ftr**afc 

[ooi 2] wTx *«wia)awtr^x^«3B*a*^ 

BAWBIZERStu fro, ftS^Xy^ajPfctlx. 

««-easi*»ft &-r«ffia>mi;:«E « mu-r * z t \z * 

[0013] B4>. 1 I*. «at«-To 2 14. ±Ei# 
K«ttM©*BlcBtt*ftfc-©«tt*«To 314, 
flb0«ffift«r 0 4 lis BttttBtt&B&ftro 514, 
**a31f*:**-ro 614, ^gtt*7»XP**to 7 
14, tt«r^XT<3!>S8aP*aH-o 814. 

ft^ito 914, onk&Atar. 

[001 4 ] ±E«M 1 £ LTI4, kHz SOS»»© 
L<I4, 1 —3 0 k H zCDffilvj^ifiJSCDffiE^EPSprS 
[0 0 1 5] *«ET-Cfi*Lfcik«r5XT*»±* 

( a ) , < b ) li-f >/a7fi, >*Jf? ( c ) (4/t^X 
iftJB (d) li£»lS!©}/MBT:fe*o Bl 2 KteBffiEp 

[0 0 1 6] *»*C*l*«/^^«ffi»BStt % ::t? 
*W&iS»CR***lftl*4«s /WXCD£%±*<9II#B 

*>*i*o »* b<!4, i*±*«0WII||*«1 OOmsJ^T 

[001 7) *6i:, /T^^a»g N tt±#K>mm. m 



«to**iiii**]Sii**HstT'3±-e*»-c**o * 

[00 1 8] **0fll^fclN-Cl4, ±IB-CD@gg2k±IB 

d-ttSo EPSDmEO)±^$l4, ±iB-CDmffi2(D^l*, 
±iBfteCD^S 3 ©fBtt. ±IB-om^ 2 k±IBffeCD^«i 

(4, ^5£j£0. 1-4 0kV/cmTfe5ot?fay| 

#o. 1 k v/cmsfeiwit, as^x^a^s 

U8t<&9, 40kV/cm*jBil§i:> lEIftBt 
#S»4jb<t6»te«4ficU ^-^Sfcmic^frr^^ 

[0 0 1 9] ±iB-a>m&2, ±E«a>«S3<«Bttfc 
LTl*Wfc:B:fe**i*\ B^OTOBfl^Oflbf;:* 

**ffl«J©BBBJ^»#*lf S*i* 0 ±E-0>* 
■ 2s ±IBffe<Z>m®3(4, Wili. 7f>^ N M@t^ 

[0020] ±IB-omS 2 k ±iBffeCD^gi 3 £ (D?$(D 
8§«l4s ±eiMltMB4(DM, ttSs EPftDWE 
O***»lCct0a5l:S*ft**iS3&« % *?£L<I4, 0- 
30mmrfei>o 3 0mm£g*££ N mfEtf&SlC 

[002 1 ] ±IB-omei 2 (4, ±EB*B«ttttB 4 

£*i£±EBf*B«f*8»4<z>HtDfc»£; LTI4, 0. 
0 3~~3 OmmtfJJ* LUo 0. 0 3 mm*«-cfe2> 

[0 0 2 2] H)4, H5I4, ±EftG>SS3<DBHa>W 
S:*tBt?fe5o Wilt ±IBffe<Z>mfiI3 £, ±E— G> 
3&2ic:ttftUT@g|£L-c*,<J;< , ±lBffe<Dm@3£, 
ttOLBtt 5 XB II IBIS L r fe ct I \ o 

[0 0 2 3] ±IBSlfriSai*^84 14, KB#B«f*8 
B4rt-C»±tS«|77X7©»Hjn 7 £fiiiT& 
So ±Eft«^XT(Z)3gajP7 0!)}Bttt; LTltftlzm 
?££tlT\ Wilis X'J'y httCD^O, 

±EBfW*fWB^Jttr«ft«Wa)«(D« 

[0 0 2 4] ±EB#»«#«B4(DJEtti:LTtt*l3 
HSdtirs Wilis Sr^s R««»A<H6|f 6*i*. ± 

izm&ttit, Wilis ^U7;^aif u>, ^fux 
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[002 5] ±E 5 FJStt#XI4, ±ETS5tt*7«AP 
6^6±EB«W«#«»4l3»A**i*o ±IB^>Stt 

[ 0 0 2 6 ] ±K*Stt#X©«AS»H\ ±IB»mX 
T7X^(D3i£jbP7oiffE8t, ±EttBB*5i:±EttB 

X5>xv<z>^diP 7 ttDfflcDSgBt^ic:.*: oati*srs 

ZttfT'ZZo mtLli. ±E^>Stt#XCD*A3fc*£i|| 

an*****. **ti-tt«Lr±Eawir^x^o»aj 

OTr. ±E*aStt5fc±Ett«77X^(Dg*aia7*: 
©B(7>igJi«:J|<r*Ci:A<-e*^o B^I^LTHfc 
t^< N ±lB^>Stt;tfX(4, — JftO**XStt»jB»S4^L 
X ±EB*K*{*&8 4 ft irtttS * ft £> o 
[0 0 2 7] HI1 lc5*£ft*»«#:*tttt*8ti\ ±E 

±EBWBt«f^8 4 tfiHTzmm t mmototfmf 
[0028] &mommis*T-®&j:<!i!im*'nofztb 
wamr zm&tfmmtfx <om& □ &&\z & * «t 5 13 & 

S*irj3 0, MittftSr»«ni(Ztt4U*5«ttB»« 

*h ±E3tBr*«*i©aBra&»c4:««»« Lo 0 

[0 0 2 9] ±E«LB^X<oaUitt % ±B«ffl#Xa>aE 
is »31^X«»«8t±E»»31i*;5h©B01EJItW 
ICJ:0Stt»*-r*itfJ:Uo ±EfflS:tfX#tS«8a>«L 
B#^ftUa&±EttfliB#5 j:0)fla)EMtfJlU«ft 
IZI** ±E»3B#X©a««:JtliQUTS3B«***<r* 

[0 0 3 0] *mmz$>l\-C\t, ±EBf^BS^8 4 

•9 s ±iBB<*^«1*Stl 4 t ±IB«L3S^xtt*&«8 8 t 
(4, «»ffi««:l»«*ft^6if»Bj(l6lz$tiTU4ta) 

[003 1 ] *§£Bfi\zt$^Tl*^ WiZ, #Lfm#Stf± 

vMca§£ ns cfc 5 iCttMBttVttBB^ttlt 6ftrt>S 

[0 0 3 2] ±!B&&3Itt5 h±iB&mX^XTtf>SSfcb 
P7i:©B<Z>BBIi* ±B»t^X70*UP7fr6 
5SfcB * ft £ X T <7)3KS^ <t 0 flUSfcdb b #1 5 



£U<I4. 0.1—3 cmtr^^o 
[003 3] ±EB»8*f*8»4 I*, 01x14, Jfctt 

#5 <b±iBSfc^X^XT(7)^£iJP7 i:(DM(Z>EIii*— S 
[ 0 0 3 4 ] B 6 (4 N *»Ha> r5 XVttBBBCJ: 

0. »tta*a«wic«i3irs«i*5t-rHT*So 9 

14. "pTB^M^aro ±E"I»>fiS9lix «to31#5cD 
JE«*E11L/fc=i>h:a-^-lCctf9. ±iBfefiiSf*5 
i:*mX^XVC7>^£ilP 7 tfe«lC-S<Dffi«4«^3&: 
#6X YZ3frftl;:**TS 0 

[0 0 3 5] U7I4 X *«5^BCD^XV«lSSI«l3cfc 

WtStBTftfto ±EpTB>ft*9tt. ttBBft5a>& 
«S:E«Lfczi>tfa-*-|;: < fcrK ±E«*!l31tt:5h 

[0 0 3 6] (3 814. *««flE)^X^»lB«|c c fc 

*-3«fc*TB-e&*o 1 oi* N «r»>fi«**ro rt» 

»*9tt, ±IB»^Sf*5<hSrmX^XV0)^£liP7i: 

zn\z-j£<Dmm*&-i=>, «r»)Mi 014. ±iB^mx 

5 X VO^ili P7t ffecomfii 3 & *(;:-*<Dem;:« 
0 0 ±Et(M&3»*5fix nm<Dn-)UZJ:2>7 4 )\,J±Vt 
^^^S— ^l3^££ftTl^tf)T:. ftB:7^XV(D3£ 
*P 7 IC » L -C-^a>Egt£«*> ft A« 6 51tt6*?l3»»r 

[003 7] ±»G>0 1 14. «»3f*<DfrH*ffl»r a 

[0 0 3 8] *BB(C»UTB«r*TBej!fXkLT 
X s BBtt#*^W e>ft£> 0 C*i6J4#arfe2Btt 

•Mn*fc«K ±Effl3;a;tfxfc»jer*©fc**ijr& 

[0 0 3 9] -7^ xB±BrD-bxicfet\rtt^y-j 
A<to^fffift7';uzr> N B***fflL^**«»*ui\o 

[0 0 4 0] *«EEa«0)EE*TICi3t^Tli. ^ 

U r>Aa>#ST©«L3i^fT*)*iTSfc3!)^ ±!B/t;ux<b 
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[0 0 41] *«Wa>«B«k3Ilcfei^-Cli. ±E»B:7 

5xv«±fflmic«isr ««kaffl*f^a>ajRic j: off* 

[0 0 4 2] ±E»»8#;*fcLT7yJ***fb*»# 

[0 0 4 3] ±E7**7c**«ft*ttfcL-Clix 4? 
y<b«* (CF 4 ) > 6?vitmm (C 2 F 6 ) > 67 
vit7n\Z\*> (CF3 C F C F 2 ) * 

(C4 Fs ) Wa>7-y*-«*fbd«J, 1*fb3 

7»yfb«* (CCIF3) »©/\ciy>-j»jKfb*iiK . 

6 7yfbffift (SF6 ) W)7y*-8*ft41MftfJ|t 
[0 0 4 4] *fex ffllffl^tLTttTa)<t?5&B* 

[004 5] ±EB*7E***fbdto±: KX % 
7k. -SHb/*3t. xBHb**. -BlbftX. ~ 

»<ba*o>ffi. **s-n, s x*y -n,ma>7n,^-}\, 

«r**«fb#»*tf3Mf&*iSo cti6i*#a-ct2 
#*fb^»fcx **>s x^>»(DaMb**fb'&*!KD^ 

5 OftWXWTtf 7 'y*7c*ft«fb*ftft*linr 

sctic«fco«*fb^igai*n*o ^vjrte***^ 
*fc Lrtt±E«l*fcH«a>feo*fflt\titf«t^o 

[004 6] ±EB*7U*£?*fb^*Bfc uri* s a*. 
7>W»Wlrtfti, ±EB*7c*#*ft*tofc 

7k X £ >g L r ffl 1 \ t t cfc 1 \ o 

[004 7] ±Ett*5E*#*fb*ftfc UTtt, x»fb 
gtS. =Bft»ltW3!i«*(/6n*o ££s BfflR4«Mb£ 
*T«l.\*C4:t,tb*So £ *i 6 2 W5Lt* 

[0 0 4 8] £/c N »?niCflbKttXi:Bdtt7iafae 
^ £ £ t y T - CDlTHmTTrfii^ 4 fi 1 -3 C £ 13 ck 
0. «WcttflE>«««ft4t«*-&*Ctt,m*So ±E* 

Is 1«*L<tt2«kXtt3«75/». 7$ Kts 4 

o>ibktts«AW&n«. /Kux^u>^u=» 



[0 0 4 9] lE^^-kLTIt, 7*'j;bKx 

7)\,i-)l s 7'J^75>, 3jKUx^u>yy3-;us; 
u^»x^^;u*^i/6tis 0 :nb^> ^-i*. 

[0 0 5 0] ±E«*tt^-/ v-li-f&lzBte^fc&CD 
Tr. ?^«(3?§^^-&^^(D^iaff^(Z)^|gl3J:0^{b^ 

[0 0 5 1 ] ££|3 X Si. Ti\ S n^CD^SO^JS 

-7k*fbd»x ^I-MOy>ft&^ ^17JI/D7- 

h#0«L31ffl**^€:fflt\-C. S i O2 v T i O2 s S n 

fix **tt«iB*-»**cfc*<ai*fto 

[0 0 5 2] *fBWa>^XTJHi»«S , aftfT5ff*p 

lt*»3BA«ori|-cft*o ±E**tflEiE«©ff*Tfc:ttx 
1 00-800Tor r ©ffiATSfi-fo E*Bttj!j<8 
«"C. ^S#fffi{Sl3&£7 00-7 80Tor r CD^S 

[0053] ^^otta^xvfflai^asicg-rsR 

Eftl*'7 tLT77 <b^m^'X 6«SLt777^^ 

*sb*s*«ists«^ w»nsa<D«fM£jg*><o. 

1 -4 0 k V/cm-C&fttf. ft1 »Tr»*fbrS3fc 
[0 0 5 4] **9!©^X-7»31*»A<a«*n5* , 

[0 0 5 5] ±&7 s 5X*v*t:LXi*mzm&2ti 

[0 0 5 6] ±E41k Lri4WKBft*tirx 
(is ^r>^m ^m^s 8Mea>9UB*& ; 
^x^A N ^ N xy>r;u^(D#Sc7>^^3&£^JR«^ 
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[0057] ±i2«^i3i<*<z)j¥*, mvats mmzfo t 

T«S[*ftr*Ci:#Tf*«o Witt* ±IE-tf>mffi2 
£±IBffe<&effi3i:#x ±5E(Dia 3 lZ^T«ffiES-C$» 

ttfiLS(*CD/5^i: LTlix 0. 03-30mmWSL 

[0058] ±K»nmwt. &&\zfoc-ctm2ti-c 

[0 0 5 9] 

[00 6 0] gOfcM 1 
01 l3^Lfctt«^XV«l313S«|^J3l\rx 1 1 0 
(W) x 5 (D) x 5 0 (H) ©tttt«EttS*r*H 

■C^fX#AP6x tfi1 OOmmxil mmOX'Jv htt 
CDfttt^XVO)g5tliP7^lte^Tt\^o £fcx 
W7^X-?G)3Zftn7&mz 1 0 0x30x1 mmCDfi 

[0 0 6 1 ] JU*fI*0tNHt8l*. ±KHIf*«§«f*S8 

[0 0 6 2] 15*5 0Atm<D<K'Jx^b>7 L U^^ U- 

ttTO)ftftt?fflai«:fTo&o 

^StttfX : ^ 'J * A s StS 5 S L M 

f&mrtX : 67^Dt;i,X &fi1 0SCCM 

EPiPmffi : 1 5kHz. 4 k V 

nmmm : 1 oi$ 

[00 6 3] *Wtft|(Z>*dx T^ti^0»177X 
^(D3g£fcQ7(D»r®«W1 0 0mm2 T&Ox SU 5 S 
LM0^7ttfe-C23W8 3 Omm/s e CCfco 

*»»U *§B«ttftIt («*Q^®f4^*±Sk C A- 

x 1 5 o) -cay^ufeo mnzr^x-vtfmm 

LfcflM 1 Ommx«5inm0SJMaT:S«ft9O 

-10 5* mmifi<D&t!im&<Dmteft7 2 m) 

[00 6 4] HJ6#) 2 
MWkir. 2 5%4:7yfb«*+7 5%»*«« 
#**SI*2 0 SCCM"Cfflufc:i:W!J N 
i:KI«i^ur*H«LaiS:ff ofco Mlttottiumil 

MLfcflM 1 OmmxK5mm0IM»-C^3 
0-5 5* (ftk9ffr0)ttAa|#G)lfiMA7 2jg) 



[00 6 5] ftflM 3 

£IS£x F*9g0 2 0 O^gtf 2 10x1 0 OmmCDifcfb 
t^^»(DRffi«SS»«LS#5a)|*|fflyiC, «toS*5 
©nJBKS&^fc^lRllzEU 77X?UMtK» 
tttWWI 2 (D*#T?fll3i4fTO fe 0 
[006 6] ttAUMt 5 0>rt«Xtf ^«I3*«**3W* 

k-cttiifto. rt««rn^«*<b**irt^ct/j«we 
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